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(57)Abstract: 

PURPOSE: To remove three components in the exhaust gas without 
performing A/F feed back control. 

CONSTITUTION: An engine 2 is provided with an carburetor 20 and a 
fuel adjusted in A/F is fed to it. A catalyst 22 is provided in an exhaust 
port of the engine 2 at a position under the engine 2. The A/F feed back 
control is not performed by a signal of an oxygen sensor. The catalyst 
on which noble metal such as Pd is deposited on perovskite type 
complex oxide as the catalyst 22 or it is introduced into a lattice of a 
perovskite type complex oxide crystal, is used as the catalyst 22. 
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* NOTICES * ' 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The automobile exhaust purge which is the engine equipped with the carburetor or the short form fuel 
injection equipment, is an exhaust gas purge used for the engine which does not perform feedback control of air- 
fuel ratio by the signal of the oxygen sensor of an engine exhaust port, and is characterized by preparing the 
catalyst which supported noble metals to the perovskite mold multiple oxide, or was incorporated in the 
perovskite mold multiple oxide crystal lattice as a catalyst for emission gas purification in an engine exhaust 
port. 

[Claim 2] The location in which the catalyst is prepared is an automobile exhaust purge according to claim 1 
which it is directly under an engine. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the automobile exhaust purge excellent in the purification 

capacity of a carbon monoxide (CO), a hydrocarbon (THC), and nitrogen oxide (NOx). 

[0002] 

[Description of the Prior Art] As a three way component catalyst for emission gas purification, the precious 
metal catalyst which supported noble metals, such as Pt, Rh, and Pd, is put in practical use by alumina support, 
and it is widely used for it. To be shown in drawing 1 , an automobile exhaust purge forms an oxygen sensor 4 in 
the exhaust port of an engine 2, detects the oxygen density of exhaust gas, calculates A/F (air-fuel ratio) by 
computer (ECU) 6 based on the detecting signal, and it is controlling the electronic formula fuel injection 
equipment (EFI) 8 which injects a fuel in an engine 2 so that A/F goes into the predetermined range. 
[0003] after performing the durability test of 60 hours to drawing 2 and drawing 3 at 950 degrees C among the 
engine exhaust gas set as theoretical air fuel ratio (A/F=14.6) in the sample, the activity of the various catalysts 
which measured the sample on SV(space velocity) =70000-/o'clock of conditions with **** omission and a 
model gas testing machine in test piece size (the diameter of 30mm and height are 25mm — cylindrical) is 
shown. (A) The chart on the left of each drawing of - (C) shows the rate of purification to the temperature in 
theoretical air fuel ratio, and right-hand side drawing shows the rate of purification to A/F when setting the gas 
temperature included in a catalyst as 400 degrees C, and measuring it. The catalyst (example 3) which supported 
Pd to the perovskite mold multiple oxide which is one example which explains (A) of each drawing later, and (B) 
adjust the conventional catalyst (the example b of a comparison) which supported Pd to the alumina, and (C) to 
the conventional catalyst (the example a of a comparison) and this conventional specification which supported 
Pt and Rh to the alumina. 

[0004] Drawing 2 is the case where fluctuation by each A/F is **0.5 A/F, and the range of A/F (60% window) 
where each rate of purification of CO, THC, and NOx can secure 60% or more exists also in the conventional 
catalyst of (B) and (C). on the other hand — drawing 3 — every — it is the case where fluctuation by A/F is 
**2.0 A/F, and is shown in (B) and (C) — as — the catalyst of ****** — every — if fluctuation by A/F 
becomes large also at **2.0 A/F, the rate of purification of CO will fall and 60% window which can purify three 
components 60% or more to coincidence will be lost. Therefore, he is trying for the conventional purge to come 
by performing A/F feedback control as shown in drawing 1 in 60% window where fluctuation of A/F does not 
exceed **0.5, and A/F is shown by drawing 2 (B) and (C). 

[0005] Moreover, directly under an engine, as for the exhaust gas from an engine, A/F is sharply changed by the 
engine cycle. Therefore, in order to suppress A/F fluctuation in the location of a catalyst like before, a catalyst 
must be installed in the location detached distantly [ engine ] so that the A/F fluctuation for every engine gas 
column can be eased, and it is attached in the car body lower part generally called an under floor. On the other 
hand, a fall of exhaust gas temperature reduces catalytic activity, for example, every — the case where 
fluctuation by A/F is **0.5 A/F — 200 degrees C or less — almost — catalytic activity — being lost — every - 
- when fluctuation by A/F becomes large also at **2.0 A/F, it is 350-400 degrees C or less, and stops already 
showing catalytic activity with the conventional catalyst, as shown in the chart on the left of drawing 3 (B) and 
(C) Since it will get cold by the time the exhaust gas from an engine reaches a catalyst if it installs in the 
location which detached the catalyst distantly [ engine ], on the conditions that exhaust gas temperature, such 
as the time of engine starting, is low, a catalyst serves as inactive and the problem by which exhaust gas is not 
purified arises. Therefore, the cure of using the exhaust pipe from an engine to a catalyst as a double pipe, and 
keeping it warm is also taken. 

[0006] Utilization is expected as a cheap three way component catalyst for emission gas purification with which 
the catalyst which made noble metals live together as a catalyst in the perovskite mold multiple oxide which 
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consists of a rare earth metal, an alkaline earth metal, and transition metals purifies CO, HC, and NOx (refer to 
JP.59-87046A JP.60-82138.A, and JP,1-168343,A). The exhaust gas purge equipped with A/F feedback control 
as the exhaust gas purge which this catalyst is used instead of the conventional catalyst which made the 
alumina support noble metals, and uses this catalyst indicated to be to drawing 1 is planned. 
[0007] 

[Problem(s) to be Solved by the Invention] If A/F feedback control as shown in drawin g 1 is performed, an 
oxygen sensor and expensive components, such as ECU and EFI, will be needed, and it will become cost quantity 
so much. Moreover, since it will get cold by the time the exhaust gas from an engine reaches a catalyst if it 
installs in the location which detached the catalyst distantly [ engine ], in order to operate a catalyst also 
especially at the time of engine starting, when not enough, the cure of heating a catalyst is also still needed 
[ use the exhaust pipe from an engine to a catalyst as a double pipe, and it is made to keep it warm, or ]. Even if 
this invention does not perform A/F feedback control using an oxygen sensor and expensive components, such 
as ECU and EFI, it also aims using a carburetor (carburetor) and a short form fuel injection equipment at offering 
the purge with which exhaust gas is purified. 
[0008] 

[Means for Solving the Problem] The exhaust gas purge of this invention is applied to the engine which does not 
perform feedback control of ail — fuel ratio by the signal of the oxygen sensor of an engine exhaust port. And the 
catalyst which supported noble metals to the perovskite mold multiple oxide, or was incorporated in the 
perovskite mold multiple oxide crystal lattice as a catalyst for emission gas purification is used. Since it is 
stopped that directly under [ engine ], then exhaust gas are cooled in the location in which the catalyst is 
prepared, a means to keep exhaust gas warm, and a means to heat a catalyst become unnecessary, a catalyst 
works from from immediately after putting an engine into operation between the colds, and it is advantageous for 
emission gas purification. 

[0009] The catalyst used by this invention is BO(AI-xA'x) 3 (among a formula at least one sort of A of La, Nd, 
and the Pr). A* At least one sort in Ce, Mg, calcium, Sr, Ba, and Y, B — Co, Mn, Fe, nickel, Cr, Cu, and Zn — 
inner at least one sort 0< x<1 — it is — a noble-metals element is built into the crystal lattice of B site of the 
thing which supported at least one sort in the noble-metals element which becomes the perovskite mold multiple 
oxide shown from Ru, Rh, Pd, Os, Ir, and Pt, or a perovskite mold multiple oxide. The manufacture approach of 
such a perovskite mold multiple oxide is indicated by the above-mentioned bibliography, and is learned well. 
[0010] The catalyst used by this invention can include further Ce and Zr, the heat-resistant oxide with which at 
least the part serves as a multiple oxide and/, or the solid solution including rare earth metals other than Ce 
further, or the heat-resistant oxide which consists of Ce, in order to raise thermal resistance to the component 
which supported noble metals to the perovskite mold multiple oxide, or was incorporated in the perovskite mold 
multiple oxide crystal lattice. As for the multiple oxide expressed with a general formula (CeZrM) 02 (a rare 
earth metal or alkaline earth metal excluding [ M ] Ce), as such a heat-resistant oxide, O (CeSi)2, O (CeZrY)2, O 
(CeZrLa)2, O (CeZrNd)2, O (CeZrBa)2, etc. besides Ce02 and O (CeZr)2 are desirable. Moreover, since the 
direction of CeOO(CeSi) 2 [O(CeZr) 2 ] is excellent in the effectiveness of maintaining hot purification activity 
and 02 and O(CeZrBa) 2 excel two in the effectiveness of maintaining hot purification activity, further (CeZrY), 
it is more desirable. 
[0011] 

[Function] Drawing 2 (A) and drawing 3 (A) show the catalytic activity after a durability test of the catalyst 
which supported palladium as noble metals to a perovskite mold multiple oxide. There are not the conventional 
catalyst 60% window where three components in case the A/F range of fluctuation is **0.5 A/F are purified 60% 
or more is indicated to be to drawing 2 (B) and (C), and a big difference. When the A/F range of fluctuation 
becomes **2.0 A/F, with the catalyst of this invention, 60% window differs from the conventional catalyst the 
point which is still larger is indicated to be to drawing 3 (B) and (C) notably. Therefore, three components can be 
purified, even if it performs A/F feedback control and does not stop the A/F range of fluctuation. Moreover, 
since the A/F range of fluctuation may be large, even if it can install a catalyst directly under [ which is easy to 
receive A/F fluctuation ] an engine, and does not keep an exhaust pipe warm on the conditions that exhaust gas 
temperature, such as the time of engine starting, is low, either or does not heat a catalyst, predetermined gas 
cleanup effectiveness can be acquired. 
[0012] 

[Example] Drawing 4 shows the engine with which this invention is applied. The fuel with which the carburetor 20 
was formed in the engine 2, and A/F was adjusted is supplied. In the exhaust port of an engine 2, the catalyst 22 
is formed in the location [ directly under ] of an engine 2. Although the oxygen sensor 4 is formed in the 
upstream of a catalyst 22 by a diagram, an oxygen sensor 4 is for setting up the exhaust gas conditions for a 
test, and its oxygen sensor 4 is unnecessary as not a thing but the example for carrying out feedback control of 
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A/F with the signal of an oxygen sensor 4. Moreover, although the passage which introduces the compressed air 
is established in the upstream of a catalyst 22 by a diagram, this is also for setting up the exhaust gas 
conditions for durability tests, and is unnecessary in the example. The example of this catalyst 22 is shown 
below, the catalyst in an example and the example of a comparison is supported by heat-resistant honeycomb 
support, and a diameter is [ 80mm and the height of the size of the honeycomb support ] 95mm — it is 
cylindrical and the number of eels per two is 400 1cm. 
[0013] (Example 1) 

[Basic operation A] Slurry coat (support) 

The known perovskite mold multiple oxide crystal powder 10 which does not contain noble metals - the 100 
weight sections (50 weight sections as an example), The pure-water 1 50 weight section is added to the known 
heat-resistant oxide powder 0-90 weight sections (50 weight sections as an example). The slurry which carried 
out grinding mixing for 12 hours and which was obtained with the ball mill is slushed into the honeycomb support 
of the quality of cordierite. After blowing off and drying the slurry of the complementary section by airstream (it 
is 24 hours at 1 30 degrees C), the support which is calcinated among atmospheric air at 600 degrees C for 3 
hours and by which coating of a perovskite mold multiple oxide and the heat-resistant oxide was carried out to 
homogeneity is obtained. 

[0014] [Basic operation B] The noble-metals salt water solution which carried out weighing capacity so that it 
might become the 0.2 - 5.0 weight section by noble-metals conversion to the 1 00 weight sections of perovskite 
mold multiple oxide powder and heat-resistant oxide powder among the coating support obtained by the support 
approach of Pd and the dissolution basic operation A to a perovskite mold multiple oxide crystal is prepared. 
Coating support is immersed in this water solution or its dilution water solution, and perovskite mold multiple 
oxide powder and heat-resistant oxide powder are infiltrated, and after desiccation, the whole quantity of noble 
metals is calcinated in atmospheric air, and let it be a sample for durability tests. 

[0015] (La0.8Ce0.2) The honeycomb inside was coated with 031 00 weight section by basic operation A at 
homogeneity (Fe0.6Co0.4). The amount of coats was 196g per honeycomb volume of 11. The palladium nitrate 
water-solution (with product of Tanaka Kikinzoku Kogyo, Inc., it is 4.4 % of the weight by Pd metal) 56.8 weight 
section which carried out weighing capacity so that it might become the 2.5 weight sections by Pd conversion at 
this based on basic operation B was melted in the aqua-fortis 100 weight section. pH of this solution was 0.2. 
After infiltrating the whole quantity of this solution into the above-mentioned coating honeycomb support, it 
dried at 1 30 degrees C for 24 hours, it calcinated at 600 degrees C in atmospheric air for 3 hours, and the 
sample of an example 1 was obtained. 

[0016] (Example 2) The honeycomb inside was coated with O350 weight section and O(Ce0.65Zr 0.30Y0.05) 250 
weight section by the basic operation A of an example 1 at homogeneity (Fe0.6Co0.4). (La0.8Ce0.2) The amount 
of coats was 178g per honeycomb volume of 11. On the other hand, the palladium nitrate water-solution (with 
product of Tanaka Kikinzoku Kogyo, Inc., it is 4.4 % of the weight by Pd metal) 25 weight section which carried 
out weighing capacity so that it might become the 1.1 weight section by Pd conversion based on the basic 
operation B of an example 1 was melted in the aqua-fortis 100 weight section. pH of this solution was 0.2. After 
infiltrating the whole quantity of this solution into the above-mentioned coating honeycomb support, it dried at 
1 30 degrees C for 24 hours, it calcinated at 600 degrees C in atmospheric air for 3 hours, and the sample of an 
exampre 2 was obtained. 

[0017] (Example 3) The honeycomb inside was coated with O350 weight section and O(Ce0.9Si0.1) 250 weight 
section by basic operation A at homogeneity, and the sample of an example 3 was obtained 

(FeO.56CoO.38PdO.06). (La0.9Ce0.1) The amount of coats was 155g per honeycomb volume of 11. The perovskite 
mold multiple oxide (La0.9Ce0.1) (FeO.56CoO.38PdO.06) 03 of this example incorporates the noble-metals 
element Pd to the crystal lattice of that B site. An example of the manufacture approach is shown below. 
[0018] Metallic elements other than a noble-metals element consider as an alkoxy alcoholate, for example, are 
prepared as follows. 

Lanthanum ethoxy ethylate 36.6g (0.09 mols) 
La3 (OC2H40C2H5) Cerium ethoxy ethylate 4.1 g (0.01 mols) 
Ce3 (OC2H40C2H5) Iron ethoxy ethylate 18.4g (0.056 mols) 
Fe3 (OC2H40C2H5) Cobalt ethoxy ethylate 9.0g (0.038 mols) 

Co (OC2H40C2H5)2 — these metal alkoxy alcoholates were put into the round bottom flask of 500ml capacity, 
as an organic solvent, toluene 200ml was added, was agitated and dissolved, and it considered as the mixed 
alkoxy alcoholate solution. 

[0019] On the other hand, the noble-metals element was prepared as a water-soluble salt, and the water 
solution which added 100ml of deionized water to 1 2.1 g (Pd part 4.4wt(s)%) (equivalent to 0.53g and 0.006 mols 
at Pd conversion) of palladium nitrate solutions as the water solution was prepared. It was gradually dropped 
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under the room temperature into the previous mixed alkoxy alcoholate solution, having palladium nitrate poured 
[ this ] it for about 1 5 minutes. Brown precipitation generates immediately by dropping of a palladium nitrate 
water solution, and it becomes viscosity gradually. After agitating the solution under a room temperature for 2 
hours, moisture and the toluene of an organic solvent were distilled off out of the system of reaction under 
reduced pressure, and the precursor of a dark-brown LaCeFeCoPd oxide was obtained. 

[0020] After moving the viscous object of this precursor to the petri dish and carrying out draught drying at 60 
degrees C for 24 hours, among air, it heat-treated at 600 degrees C with the electric furnace for 2 hours, and 
dark-brown powder was obtained. The powder was the perovskite mold single crystal phase of O(Fe(La0.9Ce0.1) 
0.56Co0.38Pd0.06) 3 from the result of a powder X diffraction. 

[0021] (Example 4) The honeycomb inside was coated with O350 weight section and O(Ce0.8Zr0.15Ba0.05) 250 
weight section by basic operation A at homogeneity, and the sample of an example 4 was obtained 
(CoO.9PdO.06PtO.04). (La0.8Sr0.2) The amount of coats was 1 61 g per honeycomb volume of 11. The perovskite 
mold multiple oxide (La0.8Sr0.2) (Co0.9Pd0.06PtOX)4) 03 of this example incorporates the noble-metals elements 
Pd and Pt to the crystal lattice of that B site, and that manufacture approach of it is the same as that of an 
example 3. 

[0022] (Example 5) The honeycomb inside was coated with O380 weight section and O(Zr0.8Ce0.2) 220 weight 
section by basic operation A at homogeneity, and the sample of an example 5 was obtained 
(Mn0.5Co0.4Pd0.05Ru0.05). (La0.2Ba0.8) The amount of coats was 172g per honeycomb volume of 11. The 
perovskite mold multiple oxide (La0.2Ba0.8) (Mn0.5Co0.4Pd0.05Ru0.05) 03 of this example incorporates the 
noble-metals elements Pd and Ru to the crystal lattice of that B site, and that manufacture approach of it is the 
same as that of an example 3. 

[0023] ((a) The example of a comparison) The catalyst which made the heat-resistant oxide powder (Ce0.8Zr0.2) 
02 live together was used for Pt-Rh/gamma-aluminum 203 which is the conventional catalyst for automobiles. 
The weight ratio of gamma-aluminum 203, and O (Ce0.8Zr0.2)2, Pt and Rh was 50:50:0.4:0.12. The amount of 
coats was 208g per honeycomb volume of 11. 

[0024] ((b) The example of a comparison) The catalyst which made the heat-resistant oxide powder (Ce0.8Zr0.2) 
02 live together was used for Pd/gamma-aluminum 203 which is the conventional catalyst for automobiles. The 
weight ratio of gamma-aluminum 203, and O (Ce0.8Zr0.2)2 and Pd was 50:50:2.5. The amount of coats was 21 2g 
per honeycomb volume of 1 1. 

[0025] (Durability test conditions) With the carburetor specification engine shown in drawing 4 , each catalyst of 
an example and the example of a comparison was attached in the pumping system whose displacement is 0.66L, 
it adjusted so that the interior temperature of a catalyst might become 950 degrees C, and the durability test 
was performed for 50 hours. By adjusting so that it may be set to A/F=13.5, and introducing the compressed air 
into the lower stream of a river of an engine 2, the fuel flow of the carburetor 20 under the durability test was 
set up so that the exhaust gas included in a catalyst 22 might serve as theoretical air fuel ratio (A/F=14.6). 
[0026] (Evaluation of the catalytic activity after a durability test) Each catalyst of an example and the example 
of a comparison was attached in the pumping system of the same carburetor specification engine as a durability 
test. The fuel flow of a carburetor 20 was adjusted so that it might be set to A/F=13.5, it attached the heat 
exchanger in the lower stream of a river of an engine 2, and it set it up so that the exhaust gas temperature 
included in a catalyst 22 might become 400 degrees C. When fluctuation of A/F was measured with the oxygen 
sensor 4 attached just before the catalyst 22, it was 1.5Hz in frequency in amplitude**2.0 A/F. Moreover, the 
capacity which passes a catalyst 22 was about 70000-/o'clock in space velocity (SV). The gas before and 
behind a catalyst is measured with an automobile exhaust analyzer, and the result of having asked for the rate of 
purification by each catalyst is shown in Table 1. 
[0027] 
[Table 1] 
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[0028] At the pumping system which does not perform A/F feedback control like a carburetor specification 
engine from the result of Table 1 , as a result of the A/F range's of fluctuation becoming large, in the examples a 
and b of a comparison using the catalyst which supported the noble-metals element to the alumina, catalytic 
activity is low and cannot present practical use. In the example using the catalyst which supported the noble- 
metals element to the perovskite mold multiple oxide, or was incorporated to the crystal lattice, it turns out to it 
that an average of A/F is purifying three components of CO, THC, and NOx 60% or more in the range larger than 
13-15, and can present practical use. 
[0029] 

[Effect of the Invention] Since three components of CO, THC, and NOx can be purified even if it does not 
perform A/F feedback control in this invention, an oxygen sensor and expensive components, such as ECU and 
EFI, cannot be needed, but cost can be lowered. Moreover, since a catalyst can be arranged directly under an 
engine, in order to keep a catalyst warm, an exhaust pipe is used as a double pipe, or a cure, such as forming a 
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heater, also becomes unnecessary, and it comes out to aim at a cost fall also at this point. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the conventional exhaust gas purge. 

[Drawing 2 ] It is drawing showing the purification property of various catalysts in case A/F fluctuation is **0.5 
A/F. 

[Drawing 3] It is drawing showing the purification property of various catalysts in case A/F fluctuation is **2.0 
A/F. 

[Drawing 4] It is the outline block diagram showing one example. 
[Description of Notations] 
2 Engine 

4 Oxygen Sensor 
20 Carburetor 
22 Catalyst 



[Translation done.] 
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